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Introduction.
Ion aggregation is recognized as being the reason for the unique mechanical and transport properties of ion containing polymers [1] . However the detailed structure of the ionic aggregates as well as their organization in the bulk material is still in question. To elucidate the first problem, local methods of investigation have been used like 23Na nuclear magnetic resonance [2] , infra-red absorption measurements [3] , Mossbauer spectroscopy [4, 5] . Very recently EXAFS (extended X-ray absorption fine structure) experiments [6, 7] have shown a well-ordered local structure around the cation in sulfonated polystyrene ionomers and in NafionR ionomers. These ionomers consist of a non-polar polymeric backbone with pendant ionic groups, of various complexity, randomly distributed along the chain and their molecular properties are usually not well defined.
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One way to approach the problem is to study compounds whose molecular parameters are well defined and easily varied. Halato-telechelic polymers [8] [9] [10] [11] [12] The reduced data so-obtained in the terms of formula 2 are shown in figure 1 as a plot of kX (k) vs. k.
ii) The EXAFS spectra are then Fourier-transformed from k-space to R-space using a Gaussian window which has the value 0.1 at the limits kmin and kmax chosen so as to minimize the loss in resolution. For the Fourier transformation X(k) is multiplied by k3 so as to give more weight to the high energy part of the EXAFS spectrum whose features could be blurred by the rapid damping of X [16] . The contribution of each shell of atoms surrounding the absording atom can be isolated in R-space. Figure 2 shows the amplitude of the Fourier-transformed spectra FT I vs. R, using the window [3.25-13 .75] A-1 for all samples.
iii) The structural parameters (i.e. Ri, Ni and 6~) can be obtained by least-square fitting the Fourier-filtered spectra of each shell to equation 3 if Fi(k) and q6i(k) are known. For that purpose a physically reasonable model is assumed for each shell and a reference compound of known crystallographic structure is analysed (ZnO). Fi(k) and ~i(k) are obtained in a parameterized form [17, 18] and transferred to the filtered FT rB allowing a variation of Eo(AEo) to take into account any approximation in this transferrability (the adjusted wave-vector is k' = (k2 + 0.242 467 4Eo)1~2). 
Results and discussion.
Two well-defined shells of atoms surrounding each absorbing Zn cation are clearly visible for each HTP sample (Fig. 2, curves 1,2, 3) ; by comparison with ZnO, the first shell has been assigned to Zn-0 bonds and the second shell to Zn-Zn pairs. (As noted earlier, the features below -1 A are non physical).
The experimental phases and amplitudes for the Zn-0 and Zn-Zn pairs were obtained by fitting separately in k-space the back-transformed contribution (FT-') of the 2 main peaks in the FT ofZnO (Fig. 2, curve 4) , corresponding to 4 oxygen neighbours at an average distance of 1.977 A and 12 zinc neighbours at a distance of 3.229 A. They were then transferred to the simultaneous FT-I of the same peaks for the HTP samples and N, R, a and AEO determined by a least-square fitting. The best fits achieved are illustrated in figure 3 Zinc oxide was chosen as a model compound of known crystallographic structure (wurtzite, P63mc) to derive empirical phase-shift and amplitude functions for both Zn-0 and Zn-Zn pairs; these were then transferred to the polymers assuming that they were valid for carboxylate as well as oxide bonds. Let us recall that we cannot derive any information about the crystallographic structure in the aggregates other that it is not of the wurtzite type where Zn has a 4-coor- Fig. 3. -Fourier back-transformed data (dots) and best non-linear least square fits for the first two shells contribution for the HTP samples (# 1, 2, 3) and ZnO (# 4). No significant difference appears in the lst shell between sample 2, neutralized in anhydrous conditions and sample 3 neutralized without precautions concerning humidity. This might not be surprising since EXAFS does not differenciate between the carboxylate and the oxide bonds and gives an average Zn-0 bond length. It should be noted however that these two samples give distinctly different Small Angle X-ray Scattering Spectra [20] , showing a difference in the organization of the ionic aggregates in the sample, i.e. over a greater distance.
The second shell has been assigned to Zn-Zn pairs with a coordination length similar or slightly shorter than ZnO. This is rather surprising and shows a very compact, well-organized local structure. Let us note that short metal-metal distances have also been measured in nickel Nafions [7] and iron neutralized sulfonated polystyrene [6] . Sample 1, neutralized with a proportion of one Zn per chain, has an average of five neighbours with no significant difference in disorder, compared with ZnO. It should also be noted (Fig. 2) Future work at low temperature will determine the local order for lower degrees of neutralization.
